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A s  we reach out  i n t o  space, prsbirrg its myster ies ,  we 
again a r e  experiencing profound changer induced by space 
sc ience  and technology. We are p r iming  a tremendous t i d e  of' 
s c i e n t i f i c  and technologica l  c r e a t i v i t y  8s vie reach i n t o  space 
w i t h  probes and sa te l l i t es ,  and as we prepare t o  send men t o  
o r b i t  and l and  on the  moon. 

The U. S ,  space program has from the  beginning had f o u r  
genera l  o b j e c t i v e s .  These a r e  (1) t o  s tudy  the  space en- 
vironment by s c i e n t i f i c  ins t ruments  of' many types launched 
i n t o  space by sounding rockets I  space probes, e a r t h  s a t e l l i t e s ,  
and a r t i f i c i a l  p l ane t s ;  ( 2 )  to begin the explora t ion  of space 
and the so la r  system by man himself;  ( 3 )  t o  apply space sc ience  l 

and technology t o  the  development of' e a r t h  s a t e l l i t e s  f o r  peace- 
f u l  purposes t o  promote human welfare;  and (4) t o  apply space 
sc ience  and technology i n  support  of m i l i t a r y  purposes for 
n a t i o n a l  defense and s e c u r i t y .  

Some maJor aims of  space sc ience  are (1) t o  s tudy the 
ear th  and i t s  atmosphere and the in f luence  of the sun upon 
the earth; ( 2 )  t o  s tudy  the na tu re  of the s o l a r  system, i n -  
c luding  the  cond i t ions  on the sun, moon and p l ane t s ,  and 
phenomena i n  i n t e r p l a n e t a r y  space; (3 )  t o  search  f o r  t he  poss i -  
b le  ex i s t ence  of p l an t  o r  animal  l i f e  o r  l i f e - r e l a t e d  substances 
i n  the solar  system; and ( 4 )  t o  conkribute  t o  m a n ' s  understanding 
of the o r i g i n  and na ture  of t he  universe  as a whole. 

These, b r i e f l y ,  are some aims and o b j e c t i v e s  of ou r  
n a t i o n a l  space program, Some of t h e  p e r t i n e n t  detai ls  about 
our progress  t o  d a t e  and about ou r  plana f o p  the  f u t u r e  w i l l  
be given t o  you f u r t h e r  on in this NASA p re sen ta t ion .  

***************** 
Why, you may ask,  should the  United S t a t e s  spend the  

b i l l i o n s  necessary f o r  the explora t ion  of' space? Since t h i s  
has become a much debated quest ion,  l e t  me t r y  t o  answer i t  
under some headings that  will h e l p  t o  s i m p l i f y  the  n e c e s s a r i l y  
complex answer. 

These headings are: 

1, The Quest for S c i e n t i f i c  Knowledge. 

2. P r a c t i c a l  Applicat ions and Values,  

3. Economic Values and Impl i ca t ions .  

4* National S t a t u r e  and Pres t ige .  

5. Nat ional  Secur i ty ,  



- 3 -  

L e t t s  start with No. 1, The Quest f o r  S c i e n t i f i c  
Knowledge 

The continuous search f a r  s c i e n t i f i c  knowledge is a 
Our manned and un- major ob jec t ive  of the NASA program. 

manned l u n a r  explora t ion  i s  a g i a n t  s t ep ,  but  only a step, 
toward the explora t ion  of our  solar-system, and la ter ,  of 
our  un iverse  

S c i e n t i s t s  es t imate  that  the s o l a r  system was formed 
about 4.5 b i l l i o n  yea r s  ago, but  w e  d o n t t  y e t  know how i t  
was fomed., The moon, with its r e l a t i v e  l ack  of atmosphere 
and g r a v i t y  i s  thought t o  hold answers t o  many ques t ions  
of the o r i g i n  .and evolu t ion  of our  l i f e  on p l ane t  Earth,  
and provide f a r  g r e a t e r  s c i e n t i f i c :  knowledge than we now 
possess about t h e  universe ,  

The NASA program of space sc ience  i s  c a r r i e d  ou t  i n  
many u n i v e r s i t i e s ,  as w e l l  a% i n  our  NASA l a b o r a t o r i e s  a n d  
i n  indus t ry .  Its s t rong  thrus t  i s  i n  bas i c  research ,  The 
s c i e n t i s t s  who are p a r t i c i p a t i n g  i n  the program are moti- 
vated by d i s c i p l i n e d  c u r i o s i t y  which leads t h e m  t o  explore,  
t o  probe, t o  i n v e s t i g a t e  and to measure as many &ZB a o s s i b l e  
of t h e  phenomena of t h e  universe ,  To them the tremendous 
breadth  and scope of space science is s t imu la t ing  and ex- 
c i t i n g ,  and i t  a f f o r d s  an unusual oppor tuni ty  t o  attempt 
s o l u t i o n s  t o  the most important and fundamental problems of 
the f r o n t i e r s  of sc ience  today, 

T h i s  t h i r s t  f o r  knowledge through space sc ience  i s  
insepa rab le  from a l l  the rest of sc ience  c a r r i e d  ou t  on 
the e a r t h ,  
many s c i e n t i f i c  d i s c i p l i n e s  that have i n  the p a s t  gone 
t h e i r  separate ways w i t h  on ly  m i l d  i n t e r a c t i o n s ,  now t a c k l e  
i n  c l o s e  pa r tne r sh ip  the problem of understanding the 
phenomena of o u t e r  space, For example:, physics,  astronomy, 
and geophysics are drawn toge the r  t o  i n v e s t i g a t e  the I n -  
c r e a s i n g l y  important area of earth-sun r e l a t i o n s h i p s ,  

It i s  i n t e r e s t i n g  and important t o  note  than 

I n  the few s h o r t  years  s i n c e  o r b i t i n g  our  f i rs t  
s a t e l l i t e ,  w e  have a l r eady  gained much new Information 
about ou r  earth and our  s o l a r  system, For example: The 
discovery of" t he  two i n t e n s e  Van A l l e n  Radiat ion Bands i n  
space around t h e  e a r t h ;  a c q u i s i t i o n  of" data bas i c  t o  the 
mapping of the magnetic f i e l d s  g i r d l i n g  t h e  earth; i n d i -  
c a t i o n s  that p a r t  of t he  i n t e r p l a n e t a r y  magnetic f i e l d  
near 'I;& earth may be an extension of the sun's magnetic 
f i e l d ;  the determinat ion that  the  earth is pear-shaped, w i t h  
the  stem end a t  t h e  North Pole; and  the increased  under- 
s t a n d i n g  of t h e  e f f e c t s  of solar events,  inc luding  f l a r e s ,  
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upon our  upper atmosphere and upon our  weather, 

Much of t h i s  ear l ie r  information w a s  gained through 
use  of s a t e l l i t e s  which of n e c e s s i t y  had t o  be r e l a t i v e l y  
small because of launch veh ic l e  l i m i t a t i o n s ,  We a r e  now 
developing launch veh ic l e s  w i t h  g r e a t l y  improved load- 
ca r ry ing  c a p a b i l i t y .  These w i l l  enable u s  t o  o r b i t  sub- 
s t a n t i a l l y  larger and more u s e f u l  advanced s c i e n t i f i c  
s a t e l l i t e s  such as the O r b i t i n g  S o l a r  Observatory, t he  
Orbi t ing  Astronomical Observatory, and the Orbi t ing  
Geophysical Observatory and o t h e r s  which w i l l  be descr ibed  
i n  the p resen ta t ion  t o  follow, along w i t h  NASA p r o j e c t s  f o r  
extending our  explora t ion  t o  the  moon and beyond. 

The obJec t ive  of acqui r ing  new knowledge extends, of 
course,  t o  the area of apace biology. Our Biosciences 
Program i s  designed t o  search  f o r  e x t r a - t e r r e s t i a l  l i f e  and 
t o  s tudy  the e f f e c t s  that s t r ange  environments, p a r t i c u l a r l y  
those of space and the p lane ts ,  have on l i v i n g  organisms. 
These a c t i v i t i e s  involve the search  f o r  answers t o  s e v e r a l  
ques t ions  which have been i n  the minds of men throughout 
the ages. Is  there l i f e  on o t h e r  p l a n e t s  of the s o l a r  
system o r  elsewhere i n  the galaxies? Is there organic  
matter on the moon? Are there l i v i n g  micro-organisms beneath 
the su r face  of the moon? How d i d  organic  matter -- nucle ic  
ac ids ,  genes, protoplasm, c e l l s ,  and l i f e  i t s e l f  -- o r i g i n a t e ?  
What e f f e c t  does space r a d i a t i o n  have on b i o l o g i c a l  materials? 
What are the p e c u l i a r  e f f e c t s  of zero "g" -- t he  l ack  of 
g r a v i t y  -- on l i f e  phenomena, such as c e l l  d iv i s ion ,  p l a n t  
growth, f e r t i l i z a t i o n ,  photosynthesis,  chemical and phys ica l  
pPocesses? The answers t o  such ques t ions  w i l l  have pro- 
found impacts on sc ience  as a whole, and upon our  n a t i o n a l  
and i n d i v i d u a l  phi losophies .  Hopefully, they may add 
m a t e r i a l l y  t o  the o v e r a l l  betterment of t he  condi t ions  under 
which man l i v e s  on e a r t h .  Perhaps we can even expect such 
f i n d i n g s  t o  improve man h imsel f ,  

The s tudy  of l % f e  i n  space is both OS s c i e n t i f i c  
i n t e r e s t  and a much needed support  t o  the man-in-space pro- 
gram. 

ProJect; Mercury is well known t o  you, We, i n  NASA, 
are proud of the r e s u l t s  achieved i n  t h i s  manned space 
f l i g h t  program. It has been our i n t e n t i o n  t o  launch a 
manned s a t e l l i t e  i n t o  a, c o n t r o l l e d  th ree -o rb i t  f l i g h t  
about 100 miles above the earth, and b r ing  i t  back s a f e l y  
t o  earth. Our accomplishments t o  d a t e  have been purposely 
well-publicized, and t h e i r  s c i e n t i f i c  and t e c h n i c a l  r e s u l t s  
are a v a i l a b l e  t o  the  wor ld ' s  s c i e n t i f i c  community. This i s  American "openness. I f  



We are a c t i v e l y  moving on a f'ollow-on t o  the P ro jec t  
Mercury which involves  a larger spacec ra f t  capable of more 
ex tens ive  space f l i g h t  operat ion.  This  i s  ProJ'ect Gemini, 
which has t h r e e  major ob jec t ives :  
f l i g h t  experience w i t h  two men; ( 2  I o r b i t a l  f l i g h t s  of up 
t o  one week dura t ion ;  a r ( 3 )  the attainment of rendezvous 
technology and ope ra t iona l  experience.  

Union message, President  Kennedy said: "Now i s  the time t o  
a c t ,  t o  take  longer  s t r ides  . t i m e  f o r  a g r e a t  new 
American e n t e r p r i s e  , time f o r  t h i s n a t i o n  t o  take a 
c l e a r l y  lead ing  r o l e  i n  space achievement, I b e l i e v e  that 
the na t ion  should commit i t s e l f  t o  achieving t h e  goal,  be- 
f o r e  the decade i s  out ,  of landing on t h e  moon." 

1) opera t iona l  space 

You w i l l  r e c a l l  that  i n  h i s  May 25, 1961, S t a t e  of the 

T h i s  c a l l  t o  a c t i o n  has been heeded. The National space 
program i s  acce le ra t ing ,  and before  the end of 1970, we plan t o  
land  a s c i e n t i s t - a s t r o n a u t  team on the moon, and then r e t u r n  
them s a f e l y  t o  earth w i t h  inva luable  a d d i t i o n s  t o  ou r  know- 
ledge of the universe .  

Our program for t ak ing  explora t ion  terns t o  the moon 
i s  P ro jec t  Apollo, Very s h o r t l y  you w i l l  hear more about 
ou r  manned space programs and see s l ides  descr ib ing  them i n  
some de ta i l .  

We be l i eve  that  although ins t ruments  aboard unmanned 
probes and s a t e l l i t e s  can perform many tasks of sens ing  and 
t r a n s m i t t i n g  s t a t i s t i c a l  information gathered i n  space,  
men are necessary fn space expedi t ions  f o r  understanding 
and p r o j e c t i n g  l i n e s  of i nqu i ry  t o  r evea l  t he  l a r g e r r e a l i t i e s .  
The most advanced apparatus  can p e r f o m  only  as I'C i s  designed. 
Ins t rumen t s  have l i t t l e  f l e x i v i l i t y  t o  meet unforeseen s i t u -  
a t i o n s ,  For b e s t  r e s u l t s  i n  space explora t ion ,  s c i e n t i f i c  
measurements acquired by instruments  must be balanced by 
on-the-spot 
of judgment 
why man, as 

Let me 
Values that  
t c h n o l o g y .  

human senses, human reasoning, and by t h e  power 
compounded by these  human elements,  T h i s  is 
wel l  as ins t ruments ,  must venture  i n t o  space.  

t u rn  now t o  the P r a c t i c a l  Applicat ions and 
ar ise  from a c t i v e  programs of" space sc ience  and 

It i s  genera l  knowledge that  any major advance toward 
a braod technologica l  goa l  pays dividends i n  v i r t u a l l y  all 
s c i e n t i f i c  and engineer ing f i e l d s ,  Already our  n a t i o n a l  
investment i n  space exploration has provided new metals, 
a l l o y s ,  f a b r i c s ,  compounds and o t h e r  m a t e r i a l s  which have 
gone i n t o  commercial production, These space- re la ted  de- 
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velopments c o n s t i t u t e  the p r a c t i c a l  values  of ou r  space 
program. The s t imulus,  t he  knowledge and the products 
which are evolving from the  program t o  land Americans on 
the moon are c r e a t i n g  a technology that i s  c e r t a i n  t o  
radiate great and d i v e r s i f i e d  b e n e f i t s  t o  almost every 
area of material and i n t e l l e c t u a l  a c t i v i t y .  
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NASA' a Project Echo (&he 100 root "passive" aluminized 
balloon satellite many of you have seen pass overhead) has 
demonstrated ths t  such satellites cam be used to reflect 
teleradis and t ePevEa im signals The "active pepeater" 
experimental satellite, Project Relay, will o r b i t  between 
3000 and 8000 miles altitude, and with its electronic 
instruments, will reeelve messages from one continent 
and relay them back down t o  the earth at the desired 
terminal points on ansther @snt:Enent, A n  experimental 
project called Spcom will also involve "active repeater'! 
satellites placed in 22,300 mile orbital altitudes around 
the earthvs equator, symhrensus with the rotation of the 
earth and stationary with ~ e s p e c t  5s deaiped relay points 
on the earth, In ansthkes space csmunlcatfons project, 
the American Telephone and Telegraph Company is designing 
and building "telsta~" communication satellites, at its 
own expense, fer two experimental Iaumchings and operations 
during 1962. 
and tracking facilities, and will be reimbursed f o r  the costs 
involved. 

NASA will furnish the rocket and the launching 

Such satellite systems will have much greater capacity 
than conventional transcontinental and transoceanic tele- 
radio and cable systems. These new systems should produce 
better and less expensive global  communications than present 
methods. 

NASAt s metesroPsgfeal satellites, Tiiros I, 11, 111, and 
IV have already been o rb i t ed  and have transmitted thousands 
of television pictures of" the earthfs cloud patterns taken 
from above the weather and have made measurements of the 
earth's heat and its atmosphere. These weather sa%ellites 
are the first step 1.n aiding us t o  understand better the 
atmospheric processes which produce our weather and climatic 
changes., A t  present our meteorological observations from 
the earth and sounding rockets  projected i n t o  high atmos- 
spheric altitudes @an only paY.wids 'CXB w l t h  a,bou& a 20 to 30 
percent coverage of weathm? phenomena, mostly from the 
underside of the atmosphere m d  the apace su~rounding the 
earth rather than f ~ o m  the vantage point  sf o u t e r  space 
itself. The Tfroa experfmental satelklfx cameras alseady 
have detected and transmitted pictu~ee of eyclonic stoms 
and hurricanes as much 8s a few days before hurlaicane- 
hunter airplanes, ground based radar and other  e0nventionaP 
instruments could flash the warning signs to the weather 
forecasters for the saving of life and property. The 
experimental feats sf the meteoralogieal satellites also 
may well augur the tame when the Pncrease i n n  the mpidfty 
and accuracy of short-range and. long-range weather fore- 
casting will lead to untold benefits ts mankind in 
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c smpac t p ow6" I? 
GveT 3.ong peFmd:3 
spacecraft. Devei 
batteries, solar c-2 
reactors  and other 2e 
f o r  instruments and t 
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The s o l a r  c e l l ,  t ak ing  energy frcm the  BUK), i s  a 

p r i n c i p a l  B ~ U P C C  of power fora many of cmr z-:cIent;lf'ie 
sa te l l i t es  such as Pioneer V, T i r s s  1, I T ,  and 111, 
and o the r s .  

The SNAP-2 (Space Nuclear Auxi2-iarsy Power) nuclear 
r eac to r ,  weighing only 200 pounds, can genepate as much 
e l e c t r i c i t y  as 500,000 pounds of' ordinary  chemical s to rage  
batteries. 

On earth, new power developments such as these can 
be of great value i n  remote are!as--for use wi th  r a d i o  
beacons and communications stations, and w%h'a be c a s i l y  
t r a n s p o r t a b l e  i n  emergency s i t u a t i o n s .  It has been 
speculated that power sources  developed f o r  space flight 
may replace o t h e r  sources  f o r  many earthbound uses. 

The number and naturc of p r a c t i c a l  results arc  
l a r g e l y  unforeseeable,  p r imar i ly ,  because they develope 
on broad f r o n t s ,  and, f requent ly ,  i n  unsuspected p l aces  
and d i r e c t i o n s .  Furthermore, the  concent ra t ion  of e f f o r t  
requi red  i n  our  space program does not  diminiah e f f o r t s  
expended on o t h e r  f r o n t i e r s  of knowledge, but rather 
spurs  such a c t i v i t i e s .  There are i n d i c a t i o n s  t h a t  t h e  
space program may help f i g h t  a g a i n s t  cancer  by advances 
i n  medical ins t rumenta t ion  and by r e sea rch  i n  b i o a s t r o -  
n a u t i c s .  F i e l d s  of a c t i v i t y  such as oceanography, 
geophysics,  and the phys ics  of high-energy pa r t i c l e s  
have all. been given great a t i m u l a t i s n  as a r e s u l t  of 
our s e r i o u s  and enlarged space program. 

Now, I would 1 j k e  t o  touch br i e f ly  on Economic 
Values and Impl ica t ions .  The technology w e  are develop- 
i n g  t o  explore  space w i l l  be of irmense and gmwing 
b e n e f i t  t o  the economy. As this new space i n d u s t r y  
expands, I t  w i l l  create new jobs,  tak.ing up some of 
the  s l a c k  caused by automation. S"nere are over 5,000 
i n d u s t r i a l  and research  organiza t ions  engaged i n  civilian 
and m i l i t a r y  space- re la ted  programs, More t han  3,200 
d i f f e r e n t  space- re la ted  products have been develsped 
thus  far.  It i s  important t o  note t h a t  the  d o l l a r s  
involved i n  the e f f o r t  t o  p l ace  a tern of sclenkists 
and explorers on the moon wi9'4. be spent, no t  on the  moon, 
but  r i g h t  here on earth., . In  o w  laboratories,  shops and 
f a c t o r i e s .  

------- --*-- 

NOW, with respect to space and BUT -."-_I National ----I___- S t a t u r e  
- and P r e s t i E .  We ape Pn eompektiticm wtth just about every 
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aspect  sf the Communist way of life and unle  

g lyd  ab ly  and ~ u c c e ~ ~ f u L ~ y  Csith th 

nai prestige wIi9'1 suf'fep 5 n  the eyes of 
t auhcivitkeir ara the underiylng t e c  

"he people -in these eountl?ies apse equat?.ng spbce ,,.-5;CcBes:e: 
ariC-3 the 2eadersh3.p of" the f u t u r e .  Space ach3Pvement*$ "3 
, grmbcl of tomorrc'l\I~ s scieartifl@ dnd teonr sea3 suplaerflacy * 
lience9 it is imporcant, as a dewlce sf f o r e i g n  p o l i c y  &??.",a 
diplornaey, to establish a definite p o s i t i o n  c ~ f  leadersship 
Ti.: order  to increase the rcgayd in x h i ~ . h  we ELTU h e i d  i n t e r -  
nationally. 3m addition t o  the .svera'll effestz;. reauitinxyg 
fr-xr~ steady, continuous progress  and ~ C ~ ~ ~ ~ ~ r n ~ ~ t ~  i n  our 
:,pace e f f o r t s  there is the i m p c t  of dmmat i c  T +  4 L 

i s  by these ' l f i r S t S t l  chat the Pelatgive progreas of Russda 
and the United States i s  most o f t e n  measured by the avelaage 
person the world around. 
trained s c i e n t i f i c  and t echn ica l  mlnds are inf luenced by 
the often s u p e r f i c i a l  but  s t imu la t ing  " f l r s t ~ .  

Typical of the dramatic world "first" still t o  be 
accomplished are spacec ra f t  rendezvous; manned f l i g h t  t o  

earth; world-wide commieations via space,  fncluding traws- 
oceanic t e l e v i s f o n ,  and kstabTisPunent of e f f e c t i v e  world-wide 
weather f o r e c a s t i n g  based on sat;ellite systems. 

gram, and can be most e f f e c t i v e  in a p x s t f g e  sense. To 
mplish them f i rs t  will pay us Important dividends in 

the regard of the large numbers of the wolald*s peoples  
nhs are strongly inf lueneed by such primacy. 

I f  f t rs ts ."  

To some extent even specifically 

the moon; umanned spacec ra f t  o r b f t  of Mars and returr1 to 

Each sf these i s  attainable i n  our  national space pro-  



Mr. Wyatt 's  remarks 

Mr. Webb 

:Y 1 2  Y 

(extemporaneous) 

T h i s  f i n e  overview of our  n a t i o n a l  space program by Mr. 
Wyatt p o i n t s  up the tremendous scope of  the NASA a c t i v i t i e s ,  
They c u t  ac ross  a l l  d i s c i p l i n a r y  l i n e a ,  and represent a massive 
team e f f o r t  involv ing  indus t ry ,  l abor ,  education, and government. 

The NASA has the r e s p o n s i b i l i t y  for providing the edu- 
c a t i o n a l  information resources  necessary f o r  adequate development 
of publ ic  understanding of the ro le  of the United S t a t e s  i n  
space exp lo ra t ion  f o r  peaceful  purposes.  We a l s o  f ee l  that  we 
have an o b l i g a t i o n  t o  create a n a t i o n a l  awareness of t he  need t o  
seek out  and asa2st s tuden t s  who have an  a p t i t u d e  f o r  an an 
i n t e re s t  i n  preparing f o r  c a r e e r s  i n  space sc iences .  We depend 
upon the nat ion18 educa t iona l  i n s t i t u t i o n s  t o  provide t r a i n e d  
personnel  t o  c a r r y  on space and space- re la ted  programs. But 
w e  also look t o  academic i n s t i t u t i o n s  f o r  s t rong  con t r ibu t ions  
t o  ou r  s c i e n t i f i c  and technologica l  e f f o r t s .  Curren t ly  NASA 
has c o n t r a c t s  and g r a n t s  i n  excess of $20 m i l l i o n  wi th  over  
60 d i f f e ren t  u n i v e r s i t i e s  f o r  advanced research and development 
a c t i v i t i e s ,  By a c t i o n  such as t h i s  w e  hope t o  support  and h e l p  
the schools  and c o l l e g e s  i n  t h e i r  e f f o r t s  t o  b u i l d  s t rong  bas ic  
educa t iona l  programs tha t  are essential  t o  ou r  n a t i o n a l  progress .  
We want t o  deal with t h i s  s u b j e c t  a t  some l eng th  here today, 
bu t  I'm j u s t  going t o  be the kickoff  man. To get you deeper i n t o  
the  s u b j e c t  of NASA r e l a t i o n s  wi th  the educat ion community I ' m  
now going t o  t u r n  t o  one of t h e  young men newly come t o  ou r  
agency -- a s c i e n t i f i c a l l y  t r a i n e d  educator  turned Government 
admin i s t r a to r  -- o r  NASA Assistant Adminis t ra tor  f o r  Public 
Affairs, Dr. Hiden T, Cox. It IS my p leasure  t o  c a l l  u.pon 
Dr. Cox f o r  a few words about the educa t iona l  imp l i ca t ions  of 
space exp lo ra t ion  and t h e  educa t iona l  programs and s e r v i c e s  
of NASA. 

Dr. Cox s Remarks 

Science and technology are having, and w i l l  cont inue t o  
have, an i n c r e a s i n g  in f luence  on ou r  c u l t u r e  and space sc ience  
and technology have become t h e  c a t a l y s t  of t h e  r a p i d  rate of 
change descr ibed  ear l ie r  by Mr. Webb. 

Controversies  over  educa t iona l  phi losophies  have e x i s t e d  
throughout the ages of our  na t ion  and the world. I n  the 1930's 
t h e r e  was a s h i f t  from the  emphasis upon the t h r e e  "Rts" i n  
the d i r e c t i o n  of t h e  so -ca l l ed  " s o c i a l  o r  life adjustment" 
philosophy. T h i s  t rend continued u n t i l  t he  post  World War I1 



period, but  t he  far ther  it went the more resis tance i t  met, 
Nevertheless,  i t  took the impact sf the supposedly backward 
Russians s p l i t t i n g  the atom and p u t t i n g  its energy i n t o  weapons 
of war, and p lac ing  a Sputnik in ear%h o r b i t  i n  space t o  poin t  
up the  need f o r  some dramatic ac t ions  as well as thoughts about 
ou r  educa t iona l  philoaophy and p r a c t i c e s ,  P p o i n t  t o  t h i s  on ly  
i n  passing, f o r  s i t  i s  not  my in ten tdon  t o  preach the support  
of one approach ove r  another ,  Frankly,  the d i spu te s  about " s o c i a l  
o r  l i f e "  adJustments versus  increased  academic o f f e r i n g s  i n  ou r  
schools  appear i n  t r u t h  t o  be themselves academic. What we 
r e a l l y  need i s  a mature e f f o r t  t o  improve ou r  e n t i r e  undermanned, 
inadequately-equipped, and over-burdened sehool systems a l l  the 
way from kindergar ten  through co l l ege ,  Much has been done i n  
t he  pas t  few yearsJ but  much remains t o  be done, A s  we have 
taken s t e p s  toward reaching the national goal  of a s t ronge r  
educat ional  program, improved sc ience  education has changed 
from j u s t  3 hope t o  an imperat ive,  A genera t ion  ago Alfred 
North Whjtehead of Harvard Univers i ty  made a moat prophet ic  
statement when he said: 

' 'In the condi t ions  of modern l i f e ,  the rule i s  
absol~ute ,  t he   ace which does not  value t r a i n e d  
i n t e l l i g e n c e  i s  doomed, Not all your heroism9 
not  all your s o c i a l  cham,  not  a l l  your w i t ,  not  
a l l  p u r  vi@tounbes on land ,  or a t  sea,  can move 
back the f i n g e r  of f a t e ,  Today we m a i n t a i n  our-  
selves,  Tomorrow sc ience  w i l l  have moved for- 
ward y e t  one more s t e p  and t h e r e  w i l l  be no 
appeal  from the  Judgment which w i l l  then be 
pronounced on the uneducated, ' I  

These words c r y s t a l l i z e  new a t t e n t i o n  upon o l d  problems 
which have long faced education i n  general  and sc ience  edu- 
c a t i o n  i n  p a r t i c u l a r ,  What, exact ly ,  comprises an education 
which i s  designed t o  meet the needs and cha l lenges  of our  
modern c u l t u r e  i n  which sc ience  and technology are playing an  
i n c r e a s i n g l y  dominant role'? What must be done t o  a s su re  that 
our  schools  produce more and bette@ trained young men and women 
t o  become t h e  Lnspired s~ient . i . s ts  and engineers  of tomorrow? 
What can ou r  schools do t o  aasure that a l l  the graduates  
pQsSeSs the neceE3SEWY l e v e l  Of SCientiffC l i t e r acy  tQ @Ope w i t h  
the  new c u l t u r e ?  

The answers m e  being sought,  Many s t u d i e s  have been made, 
and many progects  undertaken t o  improve the sc ience  and mathe- 
matics  c u r r i c u l a  and t o  improve thc  teaching-learning s i t u a t i o n .  
These a r e  w e l l  known t o  t h i s  audienee,  The r o l e  of the NSF i n  
s u p p o r t i n g  and encouraging a nunbela of these  p r o j e c t s  cannot 
be overemphasized, 



I n  broad terns, I f e e l  we a l l  can agree that an  educat ion 
should g ive  a c h i l d  s p i r t u a l ,  emotional,  and i n t e l l e c t u a l  balance.  
It should provide h i m  the o p p o r t u n i t i e s  f o r  growth i n  these areas, 
and f o r  growth and development of h i s  knowledge and h i s  a b i l i t y  
t o  reason. 

The a r t i f i c i a l  s epa ra t ion  between l iberal  ar ts  and a sc i en -  
t i f i c  education should be removed. Dr. Robert F. Goheen, 
P res iden t  of Princeton, has def ined a l ibera l  educat ion as one 
which l iberates  the mind. Our c u l t u r e  i s  the  sum t o t a l  of ou r  
knowledge and experience i n  the ar ts  and i n  the sc iences .  A 
knowledge of the universe  i n  which we l i v e  1s e e y t a i n l y  an i m -  
p o r t a n t  part of that c u l t u r e ,  

We should, I; be l i eve ,  attempt to t each  what sc ience  means, 
and the importance of experimentation as a means of i n c r e a s i n g  
our  knowledge and understanding. Young people should be made 
t o  recognize e a r l y  i n  l i f e  that a l l  o u r  material. progress  i s  
dependent upon o u r  a b i l i t y  t o  experiment and t o  l e a r n  from 
such experimentation. In t h i s  regard E i n s t e i n  said: "Pure 
l o g i c a l  th inking  cannot y i e l d  u s  any knowledge of the empir ica l  
world; a l l  knowledge of' r ea l i t y  starts from experience and 
ends i n  it. Propos i t ions  a r r i v e d  a t  by pu re ly  l o g i c a l  means 
are completely empty as regards real i ty .  'I 

The pace of ou r  space program cannot cont inue,  much less 
a c c e l e r a t e ,  without  the e n t h u s i a s t i c  support  of the c o u n t r y ' s  
educa t iona l  i n s t i t u t i o n s  and p ro fes s iona l  o rgan iza t ions  a t  a l l  
l e v e l s  -- elementary,  secondary;undergr%duate and graduate .  
We i n  the Nat ional  Aeronautics and Space Administration have 
e s p e c i a l l y  s t r o n g  f e e l i n g s  f o r  the importance of developing 
the t a l e n t  among the  young people who e x h i b i t  S n t e r e s t  and 
ap i tudes  i n  the sc iences .  

We do not  want,  however, ou r  schoals, c o l l e g e s  and un i -  
v e r s i t i e s  t o  produce fora u s  spec ia l ly-educa ted  and t ra ined 
"space s c i e n t i s t s "  o r  "space engineers" .  We would be d i s -  
tressed t o  see exp lo ra t ion  of so-ca l led  space sc ience  a t  the 
expense sf weakening ou r  n a t i o n a l  e f f o r t s  i n  o t h e r  s c i e n t i f i c  
and c u l t u r a l  endeavors. The n a t i o n a l  space program embracing 
space exp lo ra t ion  and the a s s o c i a t e d  technology is, and should 
cont inue t o  be, a p a r t  sf" a well-balanced n a t i o n a l  e f f o r t  i n  
a l l  sc ience  and, technology, the s o c i a l  s c i ences  and the 
humanities.  

Most s tuden t s  e n t e r i n g  c o l l e g e  are no t  headed toward 
c a r e e r s  i n  sc ience  o r  engineer ing.  The m a j o r i t y  of them w i l l  
no t  need the h igh ly  s p e c i a l i z e d  knowledge r equ i r ed  by those 
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who plan t o  'become profess iona l  s c i e n t i s t s ,  But again,  they 
should a l l  have 8 comprehending knowledge of sc ience  and mathe- 
matics,  p r imar i ly  because of the na tu re  of OUP times. 

Our t eache r s  have a great oppor tuni ty  t o  h e l p  a l l  s tuden t s  
t o  achieve bas i c  understandings of s c i e n t i f i c  py inc ip les ,  meth- 
ods, terminology and the place of sc ience  i n  modern l i f e ,  T h i s  
i s  a most d i f f i c u l t  obJect ive,  of course,  but 1 be l i eve  that  
science,  p roper ly  presented, can be made a l i v i n g  part of a 
l i b e r a l  educat ion,  I be l i eve  that sc ience  d iscuss ions  can be 
enhanced by c a p i t a l i z i n g  upon the  n a t u r a l  i n t e r e s t s  of" most 
people i n  the cha l lenges  of our  times '=- f o r  example, i n  space 
exp lo ra t ion ,  

The National Aeronautics and Space Administration has been 
developing an educa t iona l  services program designed t o  assist 
8@hoOLSI colleges, and the public t o  meet the needs O f  education 
i n  and f o r  the Space Age, 3: should l i k e  t o  emphasize the word 
**serv ice ,"  f o r  we s ee  our  r o l e  i n  t h i s  f i e l d  as one of assis- 
tance, cooperat ion and co l labora t ion ,  when and where requested.  
The p ro fes s iona l  educators  i n  o u r  Office of Educational Programs 
and Serv ices  a r e  working c1ose1y wi th  o rgan iza t ions  such as 
yours,  w i t h  many of the National Education Associat ion a f f i l i a t e s  , 
w i t h  the  U.S. Office of Education, the National Science Found- 
a t i o n ,  and w i t h  other natAsrial srganL%atfons and groups having 
an i n t e r e s t  and r e s p o n s i b i l i t y  i n  education. 

We are  u t i l i z i n g  our  uglque s c i e n t i f i c  arnd t e c h n i c a l  
'tin-house*' sources  of space information t o  develop materials 
f o r  books, booklets ,  pamphlets and educa t iona l  publ ica t ions ,  i n  
cooperat ion with p r a c t i c i n g  educator  groups. We are making 
p u b l i c l y  availabhe i l a  useful, form much o f  t h e  e x c i t i n g  motion 
p i c t u r e  foo tage of our" rocke t  l a u x h e s ,  of the work on our  
s c i e n t i f i c  ~ ~ a t e l l i t e s ,  and of many o t h e r  unusual and i n t r i g u i n g  
technologica l  developments, W e  are 8 so le  source f o r  much of 
t h i s  type o f  3 n f o m a t l n n ,  a r d  we are w~rkfng d i l i g e n t l y  t o  make 
as much ef It bvai lab le  a3 pcsc-sible 50 c,laes:room teachers and 
t C k  a d u l t  groups a @ P O S B  t he  r la t icn  aPd around the  WQrld. 

We w e  as:s%st.L_ng co l l eges  and u n i v e r s i t i e s  ir? organizing 
and conducting workshops and o t h e r  programs designed t o  pro- 
vide t eache r s  a t  a l l  age a ~ d  grade l e v e l s  with better under- 
s t a n d i n g  of space acierxe and technology, and of the impl ica t ions  
of our push into apace -- ssciall:;r, economically, and p o l i t i c a l l y .  
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We a r e  new and small i n  OUT" educa t iona l  s e r v i c e s  a r e a  but 
we already have i n i t i a t e d  ex tens ive  and, we be l ieve ,  e f f e c t i v e  
l i a i s o n  wi th  S t a t e  Departments of Education and wi th  l o c a l  
o f f i c i a l s  and OUT" NASA people are f requent  speakers i n  space- 
o r i e n t e d  educat ion meet ings o r  programs i n  l o c a l i t i e s  i n  a l l  
parts of the country.  It w i l l  take more time than w e  y e t  have 
had t o  develop adequate a r t i c u l a t i o n  with all concerned i n  
education, but  i t  w i l l  be done. 

One of ou r  most success fu l  educa t iona l  s e r v i c e  undertakings 
has been the so-ca l led  Spacemobile Program, T h i s  i s  a s p e c i a l l y  
designed space sc ience  demonstration u n i t  c o n s i s t i n g  of  a trans- 
po r t  vehic le ,  demonstration equipment and l e c t u r e r s ,  The de- 
monstrat ion provides  the school,  c o l l e g e  or l a y  audience w i t h  
accura te ,  up-to-date i n f o m a t f o n  on apace sc ience  and explora t ion .  
A t y p i c a l  demonstration i s  about 50 minutes long and answers 
s i x  bas i c  ques t ions :  What i s  a satel l fe?  How does i t  get i n t o  
o r b i t ?  What keeps i t  i n  o r b i t ?  What does i t  do? What good 
is i t? and What are the p lans  f o r  f u t u r e  r e sea rch  and explo- 
r a t i o n  by the NASA? 

We a r e  now t r y i n g  t o  meet Spacemobile demonstration re- 
ques t s  with 10 u n i t s ,  ope ra t ing  on very t i g h t  schedules.  

I n  the a r e a  of educa t iona l  space e x h i b i t s  we are c u r r e n t l y  
booking u n i t s  ranging from s i n g l e  cardboard panels t o  c o l l e c t i o n s  
of f u l l - s c a l e  models w i t h  suppor t ing  panel% i n  o r d e r  t o  con- 
t r i b u t e  i n  t h i s  medium t o  NASAss mission t o  provide t o  the 
publ ic  the f a c t s  on ou r  space programs, The exhibits a c t i v i t y  
i s  growing s t e a d i l y  and rapddly and f a  becoming i n t e r n a t i o n a l  
i n  scope, 

We have $pace subJec t  p r e s e n t a t i o n s  on many TV programs -- 
on educational. TV channels and on the r e g u l a r  commercial nct-  
works, I n  addi t ion ,  w e  have under way development of a series 
of programs i n  space sc ience  and technology f o r  use  by the 
c o l l e g e s  and educa t iona l  systems now 8 n  the n a t i o n a l  educa t iona l  
t e l e v i s i o n  network, We a l s o  ape coopera t ing  with the Univers i ty  
F i l m  Producers Associat ion and many local 'PI7 s t a t i o n s  i n  de- 
velopment of resources  f o r  use  i n  educa t iona l  t e l e v i s i o n  f o r  
schools  and c o l l e g e s ,  
experiment and w i l l  cont inue t o  seek o u t  ways of a s s i s t i ng  
var ious  similar enterpr ises  t o  e n r i c h  the teaching  of sc ience  
and the  disseminat ion of  f a c t s  about the n a t i o n a l  space program. 

We a r e  a s s i s t i n g  the  a i rbo rne  t e l e v i s i o n  

The NASA i s  cons ide r ing  proposals  f o r  assjistance t o  
sponsors of educa t iona l  r e sea rch  p roJec t s  I n  the elementary,  



seco~iciar'y and co l l ege  science areas. 
i r ,  tc.ms of a c t u a l  program support  and a c t i v i t y  cannot y e t  be 
foreseen,  although f 'rui 'cful r e l a t i o n s h i p  to programs of m e r i t  
~ V C :  a l r eady  developed with var ious  educa t iona l  organiza t ions  
and  orofess iona l  s o c i c t i c s .  

What will eventuate  here 

'l'nis i n  indeed only a sketch of our  e f f o r t s  - -  ePi'orIts 
wi!i-c;I] r epresent  s e r v i c e s  t o  tnose  who a r e  concerned w i t h  tile de-- 
vcJ opment of an inc rease  supply of s c i e n t i s t s ,  
t echnic ians  f o r  f u t u r e  needs, and t o  achieve for our  country 
a sc i ence - l l t e r>a te  c i t i z e n r y  a b l e  t o  understand and a c t  i n t c l l i -  
e c n t l y  I n  t h e  face of many problems emerging from an age of 
sc icnce  and technology. 

engineers ,  and 

Wow, i n  summary: 

Space exp lo ra t ion  has become a powerful s o c i e t a l  force 
exe r t ing  g r e a t  i n f luence  upon our  present  and f u t u r e  -- 
social-  l y ,  economic a1 ly ,  p o l i t i c a l l y ,  and moral ly  . 

kihatever t h e  schools  may or may not do, ou r  c h i l d r e n  a re ,  
and  w i l l  be on an inc reas ing  s c a l e ,  exposed t o  r e s u l t s  of 
accc le ra t ed  s c i e n t i f i c  advances and t echn ica l  devel.opments 
through newspapers, radlo,  t e l e v i s i o n  and word of mouth, They 
can, howeverS acqui re  adequate understanding of these  s o c i e t a l  
f 'orces on ly  through an o rde r ly  i n t e l l e c t u a l  experience.  
o r d e r l y  experience i s  t h e  r e s p o n s i b i l i t y  of t he  school ,  

T h i s  

Mr. Webb: 

The National Science Foundation las t  month r e l eased  a 
s tudy of  Soviet  educat ion prepared by Nicholas D e W i . t t ,  
c i a t e  a t  Harvard U n i v e r s i t y ' s  Russian Research Center.  
Washington Pos t  headl ine  on the s t o r y  covering t h e  s tudy was: 
"Soviets  Veer T ~ a c h i n g  to Science Primacy. " 
o u t  tha t  i n  t h e  Sovie t  Union a high premium i s  placed upon 
t echn ica l  and spec ia l i zed ,  ra ther  than genera l ,  exce l lence ,  
Science and technology are p a r t i c u l a r l y  recognized as the  
Poundation of n a t i o n a l  s t r eng th .  

an asso-  
'The 

'The s tudy  p o i n t e d  

D r .  D e W i t t  s tates i n  a p o s t s c r i p t  to h i s  900-page s tudy 
" I f  the  aim o f  educat ion i s  t o  develop a c r e a t i v e  i n -  t ha t :  

t e l l e c t  c r i t i c a l  of s o c i e t y  and i t s  values,  then Sovie t  e---__. higher  
educat ion -...*",-- i s  a n  obvious f a i l u r e ,  If i t s  a i m  i s  to develop 
ttpplied pro'f e s s i o n a l  s k i l l s  enabling t h e  ind iv idua l  t o  pcrf'orm 
spec ia l i zed ,  func t iona l  tasks, then Soviet  h igher  educat ion is 
lrr~questj.onably a success,  2osing not  on ly  a temporary challenge, 
but a major t;hr>eat i n  t h e  long-range s t r u g g l e  between democracy 
and t o  t a l i t a r i a n i  :;m. " 
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This  s ta tement  of Dr. D e W i t t  i s  worth pondering. If we 

assume i t  as unquest ionable  f a c t ,  the Job ahead of u s  i n  
educa t ion  i s  indeed of  immense propor t ions ,  C e r t a i n l y  we must 
not  and, I t r u s t ,  w i l l  no t ,  d i m i n i s h  o r  d i l u t e o m  n a t i o n a l  a i m  
i n  educat ion to develop a c r e a t i v e  i n t e l l e c t  and a c i t i z e n ,  
well-rounded, well-grounded, and educated t o  l i v e  and apprec i a t e  
an e f f e c t i v e  l i f e .  Y e t ,  i f  t o  a l low our se lves  to be surpassed 
by t o t a l i t a r i a n i s m  i n  the f i e lds  of app l i ed  sc i ence  and technology, 
means the eventua l  loss of democracy i n  the s t ruggle  f o r  s u r v i v a l ,  
we j u s t  cannot l e t  i t  happen, Obviously, then, we must su rv ive  
and  cont inue  t o  prosper  by shear pe r s i s t ency ,  by e x e r t i n g  o ld -  
time American i n i t i a t i v e ,  by achiev ing  exce l lence  i n  the phys ica l  
sc iences ,  yes, b u t  a l s o  i n  the humanities,  the arts, and the 
s o c i a l  and behav io ra l  sc iences .  

My col leagues  and I have at tempted ton igh t  to g ive  you a 
b r i e f i n g  on the n a t i o n ' s  space program, its impacts on the  
nation? and upon o u r  i n t e r n a t i o n a l  r e l a t i o n s ,  and then some of 
o u r  thoughts  on the  imp l i ca t ion  of space exp lo ra t ion  f o r  edu- 
c a t i o n .  

I t  has been a great p l easu re  and a n  oppor tun i ty  f o r  u s  
t o  address you. I n  c l o s i n g  I quote Representa t ive  George Miller, 
Chairman Gf the  House Space Committee, i n  a r e c e n t  s ta tement  t o  
the  American As t ronau t i ca l  Soc ie ty :  

"Our need t o  lead i n  space exp lo ra t ion  i s  no t  
merely a matter of  space s u r v i v a l ;  i t  i s  not  simply 
the r e s u l t  of a noma1  impulse t o  su rpass  o u r  com- 
p e t i t o r s ,  no r  i s  i t  the r e s u l t  of a se l f i sh  desire  
f a r  the  yet; updreamed of conveniences and l u x u r i e s  
which the mas ter ing  of space technology can c r e a t e .  

"It arises from a broader  and nob le r  purpose 
whtch has e x i s t e d  i r .  the hearts and  minds  of men 
s i n c e  t h e  first human thought occurred -- t he  need 
t o  know, t he  need t o  p w ,  the  des i re  f o r  f u l f i l l -  
ment of the u l t i m a t e  a e s t i n y  of mankind." 


